Serotonin N-acetyltransferase (NAT) induction in mammalian retina: role of cyclic AMP and calcium ions.
In retinas and pineal glands of rat, rabbit and hen, activities of the penultimate (and key regulatory) enzyme in melatonin biosynthesis, serotonin N-acetyltransferase (NAT), display distinct diurnal variations, with high and low values during dark and light phase of a 12-h dark: 12-h light illumination cycle. Two-hour incubation (during daytime hours in light) of isolated pineal glands of the studied vertebrates, or the retinas, with 50 microM forskolin (plus 100 microM 3-isobutyl-1-methylxanthine, IBMX-a phosphodiesterase inhibitor), and 1 mM dibutyryl-cAMP, markedly increased the tissue NAT activity. The same procedures significantly enhanced the enzyme activity of rat retina in light, however, only during nighttime hours. The forskolin (+ IBMX)-induced increase of NAT activity in rat retina was significantly lower in a calcium-free medium, and substantially enhanced when calcium concentration was raised from 1.3 mM to 3.9 mM. Treatment of rats with IBMX or aminophylline, and rabbits with aminophylline, increased NAT activity in their pineal glands irrespective of the time of the day, whereas both phosphodiesterase inhibitors significantly increased the enzyme activity of rat retina only when injected during the subjective dark hours. It is concluded that, by analogy to vertebrate pineal gland, in vertebrate retina an increase of NAT activity (and consequently melatonin formation), stimulated both physiologically (i. e. at night), or pharmacologically, involves a cAMP- and calcium dependent process of the enzyme induction.